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M3o6peTeHMe othocmtcfi k aneKTpo- 
jTepMMM v\ KacaeTcfl bohpocob peryxiM- 

pOBaHMfl K03(J)(}jHL4MeHTa MOUiHOCTH MHflyiC 

Umohhwx HarpeBaTenbHbix ycTSHOBOK » 

M3BecTHbi ycTpo^cTBa nnn aBTOMaTH- 
qecKoro ynpaaneHM^ axieKT pM Mec kmm pe- 5 

WMMOM MHAyKUMOHHO^ Ha Tpe BBTe JlbHOft 

ycraHOBKM, coflepwatUMe 6jiokm M3Mepe- 
huh m peryjiMpoBaHMfl cos V cnxioBoro 
KOjie6aTexibHoro KOHTypa ycTa hobkh , 
McnoriHMTe/ibHbie aneMeHTw KOMMyTa 14 hm 1c 
KOHAGHcaTopHbix 6aTapew 3Toro KOHTy- 
pa, /iMHeMHbie KOMMyTMpy 10114 Me aneMeHTbi,* 
ocyi4ecTBn«K)i4Me noAtaiKmeHMe kohtv pa 

K MCTOMHMKy DMTaHMfl , nyCKOBOM MC" 
TOMHMK 3/ieKTp03HeprMM , ' ROflCOeflMHeH- 1i 

Hbift k ciiJioBOMy KO/ie6aTer»bHOMy KOHTy- 
py Mepe3 AononHHTe/ibHbie. KOMMyTnpy»o~ 
tune 3/ieMeHTbi, ynpaBjiaeMbie JiorwHec- 

KHM 6/lOKOM, BXOft KOTOpOTO CBfl3aH C 

yKa3aHHbiw 6jiokom M3MepeHW# ko30$m- 

UkieHTOB MOIUHOCTH t l ]. 

HeflOCTaTKOM HSBeCTHblX ycTpoftcTB 

fiBJifieTCH HariMVMe nycKOBbix tokob b 
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MOweHTbi KOMMyTa umm KOMneHCMpyiomux 
eMKocTeti, nocKOJibKy He yMMTWBaeTCfl 

Be/lMMMHa TOKa, CBR3B HHOrO C $a30BbtM 

yr/iOM. 

M3secTHa v*H/^y Ki^noHHan HarpeBaTenb~ 
Han ycTaHOBKa , coAepmamaR mctomhmk 

nMTaHMfl , CBH33HHb1M c Konep'aTenbHWM 
KOHTypoM, o6pa30BaHHWM napajinenbHO 

COeAHHeHHblMM MHfly KTOpOM H KOHfleHCa"* 

tophom 6aTapeew , cocoToaineft M3 A^yx 
ceKqMM, nepsa* H3 kotopwx coeflUHe- 

Ha C MHflyKTOpOM nOCTOHHHO , a bto- 

paa - Mepe3 KOMMyTMpywiayjo annapaTypy, 
m peryxiflTop KO300nuneHTa moimhoctm, 
coAepwaiuMH ABa TpaHC(J)opMaTopa to- - 

KB, BTOpHMHyK) o6mOTKW KOTOpblX COeRM- 
HeHbl C BXOflaMM A^TMMKa peaKTHBHOTO 

TOKa, cB«3aHHoro c bwxoaom Mepea pe- 
ryxiMpyioaiMM sneMeHT c yKa3aHHoii kom- 
MyTupyiomeM annapaTypow, Kone6aTexib- 

HblM KOHTyp COeAMHeH C MCTOMHMKOM 

nMTaHMfl Mepe3 nepBHMHyw o6MOTKy o#- 
Horo M3 TpaHc^opMaTopoB TOKa, a nep- 

BUMHafl o6MOTKa BTOPOTO TpaHCtjK>PMaTO' 



pa xoKa BKnioMeHa nocneflosaTejibHo c j 
nepsotf ceKuwen KoHAeHcaTopHott 6aTa~ 
pew [2]. 

HeflocTaTOK M3BecTHoro ycrpotfcT- 

BB COCTOMT BO B33HMOBJ1MflHMM KOJ*e6a- 
TeJIbHblX KOHTypOB HeCKOJFlbKMX HHflVK- 

Mmohhwx y ct3Hobok npw HecTHOM Harpe- 
se oflHoro KpynHora6apwTHoro M3flejinH, 

KOTfla MOIMHOCTM OAHOft yCTaHOBKM He~ 
flOCTaTOMHO. B OC06eHHOCTH B3aMMO- 
BJIMflHMe MMeeT MeCTO PPM KOMMyTaUMM 

KOMneHCMpytoiMMx eMKocTetf npH pa6oTe 

CMOKHOM yCTaHOBKM, 

HaM6onee 6riM3Kotf no TexHMMecKotf 
cyiUHocTM k npefliiaraeMoft ABmeTCfi mh- 
AyKuiMOHHafl HarpeBaTejibHa^ ycraHOBKa, , 
coflepwaiuan no MeHbiuew Mepe &Ba , 
CHa6weHHbix flaTMMKaMM TOKa, perynn- 
pyeMbix MCTOMHMKa nHTaHMfl, napajme/ib- 
ho Kax<AOMy W3 kotopwx noftKniOMeH na- 
pajine/ibHWH* Kone6aTenbHbiM KOHTyp f bw- 
noxiHeHHbiCi M3 MHftyKTopa w &Byx ceK- 
Mum KOHfleHcaTopHovi 6aTapen, o/^Ha M3 

KOTOpWX, CHa6>KeHHaR flaTMMKOM TOKa , 

coeftHHeHa c MHflyKTopoM nenocpeACTBeH- 
ho, a BTopan - Mepe3 KOMMyTMpyiomMH 
3heMeHT, m Ha KawAwtf KOHTyp - a^t- 
mmk peaKTMBHoro TOKa, BXOAbi Koioporo 
coeflMHeHw c BbixoAaMw A^TMHKa TOKa 

MCTOMHUKa nUTaHUPI M A^TMHKa TOKa 

ceKLjMM KOHAeHcaTopHoft 6aTapen, a 
bwxoa ~ c bxoaom SnoKa ynpaBneHMa 
KOMMyTMpyiomero 3/ieMeHTa £3 ]. 

HeAOCTaTKH hsbccthomi ycTanoBKM 

3aKJllOMaK)TCH B H3J1HMHM cy6"b6KTMBHO"~ 

ro <J)aKTOpa npM KOMMyTau^n KOMnen- 
cupyioiuHX eMKocTew , Heo6xoAMMOCTM 

OTKJlfOMeHHH yCTSHOBKH B MOMeHT KOMMy™ 

TanwVt m 9 KaK c/ieACTBMe, naAeHwn TeM- 
nepaTypw HarpeBaeMoro n3Aenn*. Bee 
3tm 0aKTopw CHwwaiOT HaAeM<HocTb pa6o~ 

TW HHflyKMHOHHOM yCTBHOBKM ♦ 

Mexib MSo^peTeHMfl - noswujeHwe Ha- 
AOKhoctm pa6oTbi MHAyKMMOHHoPi narpe- 
BaTe/ibHo^ ycraHOBKM nyTeM cBA3aHHO- 
ro peryjiMpQBaHMfi K03<tHbnt4neHTa mout 

HOCTM HeCKOJlbKMX KOJie6aTe/!bHbJX KOHTy "* 

pOB , HHflyKTopw KOTopbix pacnonoweHw 

6J1M3KO MOKAy CX>6otf Ui MHAyKTMBMO CBB ~* 

3aHbt» 

UMOHHotf HarpesaTexibHoii ycTaHOBKe, 
coAepwametf no MeHbtuetf Mepe RBa, cna6- 
weHHbix AaTMMKaMM TOKa, peryiiMpyeMWx 
wcTOMHUKa nuTaHWH , napajinenbHo KawAo- 
My M3 kotopwx nfOAKJHOMeH napajijie.n b- 
HbiM Kone6aTenbHMtt KOHTyp, BwnonHeH- 

HWM M3 MHAyKTOpa M RByX CeKUM^ KOH~ 
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lAeHcaTopHOM 6aTapew, OAHa M3 koto- 
/pwx, GHa6>KeHHaR a^tumkom TOKa, coeflw- 
Hena c MHAyKTopon HenocpeACTBeHHo, 
a BTopafl - Mepes KOMMyTMpytoiUMM 3/ie- 

5 MeHT , M Ha KaWAMtl KOHTyp ^ a^tmmk 

peaKTMBHoro TOKa, bxoaw KOToporo coe- 
AHHeHbl C BblXOAaMM astmmkob TOKa mc- 
TOMHHKa nMTaHM« M A^TMMKa TOKa ceK- 

Uhm KOHAeHcaTopnoPi 6aTapew, a bw- 
10 xoa ~ c bxoaom 6noKa ynpaBJieHun kom- 
MyTMpyto^ero 3neMeHTa , cckumm KOHAen- 
caTopHdfi 5aTapen, HenocpeACTseHHo 

CBR3aHHbie C HHAyKTOpaMM, CHa6>KeHbl 

AaTMMKaMH Hynesoro 3HaMennR TOKa c 
^5 3aAep>KKofi BbixoAHoro cnrHa/ia , a ycTa- 
HOBKa - oSimhm An^ Bcex KOHTypoB 3Jie~ 
MeHTOM coBnaAeHMn, bxoaw KOToporo 
noAK/ifOMeHbi k BwxoAaM flaTMMKOB HyneBo- 
ro SHaMeHMA, a BbtxoAbi - k flononHM- 
2o Te/ibHbiM BxoAaM 6/iokob ynpaBiieHHR. 

KpoMe Toro, 6noK ynpaB/ieHMH co- 
Aep>KMT Hyjib-opraH, BbixoAbi KOToporo 
coeflMHeHbi co cMeTHbiMM BxoflaMM peBep- 

CMBHOrO GMeTMMKa MMny/lbCOB, CBfl3aH" 
25 HOTO BblXOflOM C M C nOJl HMTejlbHblM 6/lOKOM , 

npHMeM bxoaom 6noKa ynpaBneHM* cny- 
>kht bxoa Hynb~ppraHa y AononHMTexib- 

Hb!M BXOAOM - TaKTOBbIM BXOA CMeTMM* 

Ka, a BbixoAOM - bwxoa ncnoriHMTe/ibHO- 
30 ro 6noKa. 

Ha cbnr. 1 npeACTaBneHa (fcyHKiiwo- 
HaxibHa^ cxeMa y ct3hobkh t\nn MecTHoro 
narpeea oahoto Kpynnora6apMTHoro M3- 

AejIHfl AByMR HHAVKTOOaMH C aBTOMaTM- 

MecKHM ynpaaheHMeM KOMnencauMM peaK- 

35 THBHOM MOlUHOCTld C nOMOUlbK) OAHOTO 

o6mero peryjiflTopa; na fl>nr. 2 - cxe- 
Ma 6xioKa ynpasneHM«. 

YcTaHOBKa coAepwwT cornacHo BKm- 

MeHHbie HHAY KTOpbl 1 H 2, KaWAbJM H3 

40 kotopwx o6pa3yer Ko/ie6aTeAbHbfe koh- 
"Typbi 3 w *t c KOHAeHcaTOpHWMM 6aTa- 

pe^MM, COCTOHinHMM M3 CeKUMM KOHA^HCa* 
TOPOB 5 H 6, COeA^HeHHUX C MHAyKTO- 

paMM nenocpeACTBeHHo m ceKUHM koh- 
45 A^HcaTopoB 7 m 8 - nocpeACTBOM kom- 
MyTHpyiou^wx 3jneMeHTOB 9- 12. Kojie6a- 

TeAbHbie KOHTypb! 3 H k nOAK/llOMeHbl K 

peryxinpyeMbiM MCTOMHHKaM nut aHM* 1 3 
m H c AaTwxaMW 15 m 16 TOKa b mx 
50 uen^x. B uennx, hoctoahho coeA^neH- 

HbJX C WHAYKTQpaMU KOHAeHCaTOPOB , 

ycTanoBTieHbi a^tmukm 17 w 18 TOKa. 

BblXOAbl AaTMMKOB 15 H 17 C 1 6 M 1 8 ) TO" 

Ka" coeA^HeHbi c astmmkom 19 m 20 peaK- 

55 TMBHOrO TOKa. 

Peryxi^Top 21 KoactJ^HuneHTa moiuhoc- 
th coAepwwT A a ™ M »< 22 m 23 Hynesoro 
3HaMeHMfl tokob f c 3aAepwKOM bwxoa- 
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hwx cMTHa/ioB Ha 90 3/i. rpaA-» bbb* ; 
AeHHbie KawAww b uenn nocTo^HHo bkjik)- 
MeHHWx. KOHAeHcaTopoB 5 h 6 Koxie6a~ 
TenbHbix KOHTypoe 3 m 4, a bwxoa Kaw- 
Aoro coeAHHeH c ojtibmohtom 24 coBnafle- s 

HMB, CBR3aHHOrO C AOnOJlHHTe/l bHblMH 

BKOAaMM 6noKOB 25 m 26 ynpaBJieHM* 
KOMMyTMpyiouiviMn 3neMeHTaMM 9-12. Bxo- 
Abi 6/iokob 25 m 26 ynpaB/ieHMH coeAM- 

HeHbl C AaTMMKaMM 19 M 20 peaKTHBHO- to 

ro TOKa. BwxoAbi OYiokob 25 m 26 yn- 
paBneHMfl coeAMHeHw c aneMeHTaMM 9-12. 
B KaMecTBe o6T>eKTa HarpeBa npuBeAe- 
ho KpynHora6apwTHoe M3Aejine 27, 
noABepraeMoe 30HaribHOMy Harpesy noc- 15 
Tie csapKH . 

Bjiok 25 ^ 26 ) ynpaB/ieHMf? coAepwMT 
Hy/ib-opraH 28, bxoa KOToporo c.b h 3 a h 
c AaTMMKaMM 19 m 20 peaKTMBHoro to- 
Ka, a BbixoAW - co cMeTHbiMM Bxofla- 20 

MM pesepCWBHOro C MSTMIMKa 29 MMnyjib- 
COB, TaKTOBbtH BXOA KOTOpOTO COeflMHeH 

c BbixoAOM aneMeHTa 24 coenafleHUfl , a 

BblXOA " C MCnOJIHMTenbHWM yCTpOMCT" 

bom 30. Ero BbixoAbi coeAMHeHbi c sneKT-^S 

POHHbIMM HanpHMep, TWpMCTOPHbIMM 
KOMMyTHpyjOlUHMM 3/ieMeHTaMM( 9- 1 2\ mmc- 
JIO KOTOpbfX MOJKeT 6blTb 3H3 MMTejl bHO 

6onbwe . 

YcTaHOBKa pi5oTaeT cneny\owM o6~ 30 

pa30M. 

Rpn CKOMneHc^poBaHHOM KOHType 3 

<J)a3bl BblXOflHblX CMTHanOB A aT ^^KOB 
15 ^ 16 ) M 17 U8) TOKa CABMHyTbl Ha 

90 an. rpafl. m Ha BwxoAe AaTMMKa 35 
19 {20 ) peaKTMBHoro TOKa cMrna/i pa- 
BeH Hyjiio. B npouecce pa6oTw senuMM- 

Ha MHAyKTMBHOrO COnpOTMBJieHMFt KOH- 

Typa Meniere*, mto iiphboaht k M3Me- 
HeHnto CABwra 033 flamMKOB TOKa. Ha 40 
BbixoAe AaTMMKa 19 (20) peaKTMBHoro 
•TOKa noflBiifieTCH cwrHa/i, npn AocTHwe- 
jhmm onpeAeneHHQM BeriMMMHbi Koroporo 
inoAroTaBnMBaeTcfl k paSoTe 6jiok 25 
{26). J\nn "SeayAapHoro" nepeK/iFOMe- 45 

HM« PPM Hy/ieBblX 3HaMeHMHX TOKOB 

KOMneHCM pytomitx eMKocTeft ncnonb30Ba- 
hw 3JieKTpoHHbie (HanpwMep tmpmctop- 
Hbte ).KOMMyTMpyK3UJiMe sneMeHTbi 9-12. 
B CBfi3M c 6nn3KMM pa cnonowe H neM mh- 

AYKTOPOB 3 M 4 Ha MSflejIMM 27 HM66T 
M6CTO BoaMMOHHAyKUMf! . CjieflOBaTe/lbHO , 

HeoSxoAMMo corjiacoBbiBaTb ynpaBnenne 
KOMneHCMpyroiuMMn eMKocTAMU b o6onx 
KOHTypax 3 n 4. C otom ue/ibio b uenn 

pOCTOflHHO BKJllOMeHUblX KOHfleHCaTO" 
POB 5 M 6 BBeAeHb! AaTMMKM 22 n 23 

Hy/ieBWx 3Ha MeHMM tokob. JlMiub npM cob- 
naAeHMM no 0a3e nyneBbix 3HaMeHMM to- 
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kob b o6omx KOHTypax AaeTCH co cabh- 
tom na 90 an. rpaA* KOMaHAa Ha pa3- 
pemeHne pa6oTbi 6noKa 25 { 26 ) ynpas- 
JieHMfl, kotopwm noAK/iiOMaeT mjim otktiio- 
MaeT Heo6xoAMMoe kotim mbctbo kohash- 
caTopoB ao Tex nop, riona tokm on«Tb 
He cABMHyTCfl na 90. on. rpaA. 

-Bjiok 25 I 26 ) ynpaBjieHHn paGoraeT 
c/reAyromMM o6pa30M. 

ripn nokBneHMH cMrnana ot a^tmhkb 
19 (20 ) peaKTHBHO ro tokb, 3HaMeHMe 

iKOToporo Bbime onpeAeneHHow noporoBoft 
BexiMMMHbt, nepeK/iJOMaeTCH Hyjib-opran 
28 b nojioweHMe npn6aBMTb ■( y6aBMTb ). 
B 3tom cnyMae Hynb-opraH roa tot as/in - 
BaeT bxoa c/ioweHMA { BWMMTaHMfl ) pe- 
BepcHBHoro CMeTMHKa 29 MMnynbcoB, 
na TaKTOBbiM bxoa KOToporo nocTynaiOT . 
MMnynbcw ot oneMeHTa 24 coBnafleHMfl. 

f1pH 3TOM, B 3a BHCMMOCTH OT nOTOWeHMH 

Hyxib-oprana 28 cneTMHK HMnyjibcoB 
npon3BOAHT cnoweHMe MJIH BblMHTaH* # e 
HMnyribcoB. TaK pesepcusHbiM cMeTMHK 
nMnyjibcos ynpaBxineT pa6oTon Mcnoji- 

HHTeXIbHOrO yCTpOMCTBa, KOTOpoe B 

cboio oMepeAb, ynpaBnneT necKOJibKHMM 

KOMMy T M Dy K3U|M M M 3XieMeHTaMM . 

TaKHM o6pa30M, npeAJiaraeMoe ycT- 

POHCTBO HCKJIfQMaeT B3aHMOB/lHHHHe KO- 
JieGaTe/lbHblX KOHTy pOB , BO3HMKa!0lIiMX 
B MOMeHTbl KOMMy T3 14MH koMneHCMpywiuMX 
SMKocTen , ne Tpe6yeT hx OTK/iioMeHMH 
ot perynnpyeMbix mctomhmkob nHTaHMW , 
MCKJifOMaeT cy6teKTMBHbie ^aKTopbi ouen** 

KM KO3C|)0MUMeHTa pea KT MB HO TO TOK3 M 
OnepaTMBHOCTM KOMMyTaHMM KOHfleHCa- 

topob . Bee 3tm 0aKTopw noBwiuaiOT Ha- 
AewHocTb pa6oTbi hhaykmhohhom Harpesa- 
Te/ibHOM ycTanoBKM, KaMecTBo HarpeBa 

M3AejlMH M TOMHOCTb BOCnpOM3BeAeHMfl 
3aAaHHOM TepMMMeCKOM KpMBOM . 



0opMyna M3o6peTenM« 
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r. MnAyKijMOHHafi HarpeBaTeribHan 
ycTaHOBKa, coRepynauxan no MeHbuien Me- 
pe ABa CHa6*>ueHHbix AaTMMKaMM TOKa pe- 
ryriMpyeMbix MCTOMHMKa nwiaHMfl, na- 
pa/uie/ibHO KawAOMy n3 kotopwx noAKnto- 
MeH napajixiexibHWM Kone6aTenbHbiM koh- 

Typ, BbinOTlHeHHblM M3 MHflyKTOpa M 

Aeyx ceKMMM KOHflsHcaTopHOM 6aTapeM, 
oflHa M3 kotopwx, CHaSweHHan a^tmmkom 
TOKa, coeflMHeHa c MHfly k topom neno- 
cpeACTBenno, a BTopaft - Mepe3 KOMMy- 

TMpyiOLUMM 3JieMeHT , M Ha Ka>KAblM KOH- 

Typ - flaTMMK peaKTHBHO ro TOKa, bxoaw 

KOTOporO COeAMHeHbl C BblXOflaMM AaTMM-i 
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Ka TOK3 MCTOMHMKa nMT3HHfl M flaTMM" 

Ka TOKa ceKtiMrt KOHfleHcaropHort 6aTa- 
pew, a bwxoa ~ c exoflOM 6noKa ynpae- 
nBHMH KOMMyrnpyioiue ro ajieMeMTa „ o t - 
n m m a 10 m. a n c n reM, mto, c § 
M^Jibio noBwuiSHMfs HaAewHocTM pery/iMpo- 

B3HHA K03(jK|>MUMeHTa MOmHOCTM fljlfl MH~ 
AyKTMBHO CBnaaHMblX MMflyKTOpOB, cen~ 
Umm KoHfleHcaTopHOM 6aTape w , Henacpefl- 

CTBeHHO CB«3aMHWe C MHflyKTOpaMM f 10 

cHa6meHbi a^tmhksmm nyjieBoro 3HaMeHMft 
roKa c aaAepmKOM swxoAHoro CMrHana, 
a ycTaHOBKa - o6iumw f\nn Bcex koh Ty- 
po b 3/ieMeHTOM coenaAeHMR, exoflbs ko- 

TOporO nOflKJTIOMeHW K BWXOflaM flaTMMKOB i$ 

nynenoro 3HaMeHwn, a BbtxoAW k ao~ 
nojiHMTeribWbtM bxoaom 6hokob ynpaBiie- 

2. YcTaHOBKa no n. 1, o t ji m - 
m a ro- u} a c h teM, mto 6hok ynpae- 20 
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wHMfl coAepwwT Hy/ib-opraH, bwxoaw J 

KOTOpOrO COeAMHeHW CO CMeTHWMM bxo- 

AaMM peoepcM BHoro cMeTMMKa MMny/tb- 

COB, CBfl3aHHOrO BWXOflOM^C wcnoriHM- 

Te/ibHWM 6jiokom, npwMeM bxoaom 6no- 
Ka ynpaB/ieHM* c/iywwT bxoa Hynb-op- 
raHa, Aono/iHMTe/ibHWM bxoaom - TaKTo- 

Bbl8 BXOA CMBTMMKa f 3 BblXOAOM - BblXOA 

McnortHMTejibHoro 6xioKa. 

MCTOMHMKM WH0O$Mai\nW , 

npHHHTwe bo BHMMaHwe npw 3KcnepTM3e 

1 . ABTOpCKOe CBMAeTe/lbCTBO CCCP 

IP 215359, Kii; H 05 B 5/OA, 1968. 

2. ABTopcKoe cBMAeTejibCTBo CCCP 
68020*1, Knacc H 05 B S/0h , 1976. 

3- CxeMa aneKtpMMecKaw MHflyKHHOH- 
Hott HarpeBaTenbHOM ycTaHOBKw ajih ot- 
wnra caapHUx wbob 0mpmw "Elphtac", 
MepT. 50-18/51178, 1979. 
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CocTaBMTe/ib 0. TypnaK 
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